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PROBLEM TO BE SOLVED: To provide light source equipment and a 



projector which have few noise for cooling and also have a long-life lamp 
valve. 

SOLUTION: A heat conduction element, which conducts heat actively, is 
attached at least in one side of the lamp valve, which emits light, and a 
reflector, which reflects light and makes it condense. This attachment is 
carried out through one side or both sides of a thermal conduction 
component, which has high thermal conductivity, and a flexible 
component, which has high thermal conductivity and flexibility. There 
may be also a composition, which promotes heat radiation by attaching a 
heat radiation component to the thermal conduction element. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide light source equipment 
and a projector which have few noise for cooling and also have 
a long-life lamp valve. 

SOLUTION: A heat conduction element, which conducts heat 
actively, is attached at least in one side of the lamp valve, 
which emits light, and a reflector, which reflects light and makes 
it condense. This attachment is carried out through one side or 
both sides of a thermal conduction component, which has high 
thermal conductivity, and a flexible component, which has high 
thermal conductivity and flexibility. There may be also a 
composition, which promotes heat radiation by attaching a heat 
radiation component to the thermal conduction element. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Light equipment characterized by attaching in a lamp bulb or a reflector the heat-conduction 
component which conducts heat actively in light equipment equipped with the lamp bulb which emits light, 
and the reflector which reflects the light which the lamp bulb emitted. 

[Claim 2] Light equipment according to claim 1 characterized by attaching the heat-conduction component 
in a lamp bulb or a reflector through a thermally conductive high heat-conduction member. 
[Claim 3] Light equipment according to claim 2 characterized by a heat-conduction member consisting of 
the metal which has the thermal conductivity of 10 or more W/m-K. 

[Claim 4] Light equipment according to claim 2 characterized by a heat-conduction member being a heat 
pipe. 

[Claim 5] Light equipment according to claim 2 characterized by attaching the heat-conduction component 
in two or more parts of a lamp bulb or a reflector through two or more heat-conduction members, and the 
heat-conduction properties of two or more heat-conduction members differing. 

[Claim 6] Light equipment according to claim 1 characterized by attaching the heat-conduction component 
in a lamp bulb or a reflector through a thermally conductive flexible high member. 

[Claim 7] Light equipment given in any 1 term of claim 1 characterized by attaching radiator material in a 
heat-conduction component thru/or claim 6. 

[Claim 8] The projector which considers as the light which modulates the light from the light source and 
expresses an image, and is characterized by equipping any 1 term of claim 1 thru/or claim 7 with the light 
equipment of a publication as the light source in the projector which projects the light showing an image. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to cooling of light equipment especially about the projector 

using light equipment and this. 

[0002] 

[Description of the Prior Art] Light equipment equipped with the lamp bulb which emits light, and the 
reflector which reflects the light which the lamp bulb emitted and is made to condense is used with many 
optical equipments. It considers as the light which modulates the light from light equipment to one of such 
the optical equipment, and expresses an image to it, and there is a projector which projects this light and 
offers an image. 

[0003] The configuration of the light equipment used for a projector is shown in drawing 1 0 . This light 
equipment 9 consists of a lamp bulb 10 and a reflector 20. A lamp bulb 10 closes an electrode 12 in the 
tubing 1 1 made from quartz glass, and uses space around a tip of an electrode 12 as a light-emitting part 13. 
With xenon gas and a high-pressure mercury lamp, the gas according to the class of lamp is enclosed with 
the light-emitting part 13 by the xenon lamp like mercury. A mouthpiece 14 is formed in the both ends of a 
lamp bulb 10, and lead wire 15 is connected to the mouthpiece 14. It connects with a power source and lead 
wire 15 leads a current to an electrode 12. 

[0004] A reflector 20 is the vitreous humour of a rotating paraboloidal shape or an ellipsoid-of-revolution 
configuration, and the reflective coat is given in order to raise reflective effectiveness to the inside. Opening 
21 is formed in the part which intersects a reflector 20 with the medial axis. A lamp bulb 10 is arranged so 
that it may be in agreement with a medial axis through this opening 21, and it is being fixed to the perimeter 
of opening 21 using the closure members 22, such as gypsum fibrosum. 

[0005] Although there are various classes of lamp bulbs, such as a metal halide lamp besides a xenon lamp 
and a high-pressure mercury lamp, the great portion of power supplied with the lamp bulb of every kind 
serves as heat. For this reason, a lamp bulb becomes an elevated temperature, and when a reflector also 
receives the light from a lamp bulb by heat conduction from a lamp bulb again, it becomes an elevated 
temperature. If a lamp bulb and a reflector become an elevated temperature too much, various bad 
influences appear, and it becomes impossible for the engine performance to fall or to use as light equipment. 
For example, by heat distortion, a lamp bulb and a reflector deform, and it damages, a lamp bulb is 
disconnected by melting at the tip of an electrode, or cloudiness arises in the inside of a light-emitting part. 
[0006] Therefore, it is necessary to cool these so that neither a lamp bulb nor a reflector may become an 
elevated temperature too much. Cooling of a lamp bulb or a reflector is performed by generating a cooling 
wind and generally, spraying a lamp bulb and a reflector using a fan. As a fan who generates a cooling wind, 
an axial flow fan and a sirocco fan are mainly used. One example of a configuration of cooling light 
equipment 9 by the fan to drawing 1 1 is shown. This example arranges an axial flow fan 55 near the light 
equipment 9, and it is made to spray F of the cooling style on the direct reflector 20. 
[0007] 

[Problem(s) to be Solved by the Invention] A projector is used in order to project the image drawn on sheets, 
such as a bright film, by the presentation in a meeting etc., and also in recent years, is put in practical use 
also as television and used for offer of an image. No matter it may be what use gestalt, it is not desirable that 
a projector emits the noise and the long lasting thing of the lamp bulb used as the light equipment is 
desirable. 

[0008] However, since a fan is used for cooling of a lamp bulb or a reflector and the cooling wind is 
generated as mentioned above, a fan's rotation sound and wind sound are made, and these serve as noise. If 
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the output of a lamp bulb is enlarged in order to offer a bright image especially, calorific value will increase 
in connection with it, airflow required for cooling will also increase, and the noise will become large. 
Moreover, it will be necessary to use the thing large-sized also as a fan, and the miniaturization of a 
projector will become difficult. 

[0009] This invention was made in view of such a trouble, and aims at the noise for cooling offering the low 

light equipment and the low projector also with a long life of a lamp bulb. 

[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in this invention, the heat- 
conduction component which conducts heat actively shall be attached in a lamp bulb or a reflector in light 
equipment equipped with the lamp bulb which emits light, and the reflector which reflects the light which 
the lamp bulb emitted. A heat-conduction component is an active thing which does not conduct heat, only 
corresponding to a temperature gradient, is not concerned with the existence or extent of a temperature 
gradient like a Peltier device, for example, conducts heat. 

[001 1] With this configuration, a heat-conduction component will take the heat of a lamp bulb or a reflector 
positively, and will cool a lamp bulb and a reflector, and those temperature rises are suppressed. Moreover, 
it is also possible to enlarge surface area of a heat-conduction component and to promote heat dissipation. 
Therefore, it becomes possible to be able to lessen airflow required for cooling of a lamp bulb or a reflector 
of the cooling style, to be able to miniaturize the fan, when generating a cooling wind by the fan, and to 
reduce the noise. Reinforcement also of the lamp bulb is carried out. 

[0012] Here, a heat-conduction component is good to attach in a lamp bulb or a reflector through a 
thermally conductive high heat-conduction member. Although a lamp bulb and a reflector are usually 
curved surfaces-like and it is not necessarily easy to produce the active heat-conduction component of the 
configuration corresponding to them, it is making a heat-conduction member intervene, and it becomes 
unnecessary to make the configuration of a heat-conduction component agree in the configuration of a lamp 
bulb or a reflector. On the other hand, it is easy to make the configuration of a heat-conduction member 
agree in the configuration of a lamp bulb or a reflector, and, thereby, a touch area required for the shift of 
heat to a heat-conduction component can be enlarged. 

[0013] It is good to use a heat-conduction member as the metal which has the thermal conductivity lOW/m 
and more than K. Moreover, it is good also considering a heat-conduction member as a heat pipe. Any 
configuration can make the heat of a lamp bulb or a reflector shift to a heat-conduction component 
promptly. 

[0014] It is good to consider as the configuration which attaches a heat-conduction component in two or 
more parts of a lamp bulb or a reflector through two or more heat-conduction members, and to make it the 
heat-conduction properties of two or more heat-conduction members differ. The temperature of a lamp bulb 
or a reflector changes with each parts, and a lamp bulb becomes an elevated temperature from a reflector. 
Therefore, if the heat-conduction property of two or more heat-conduction members is made the same, the 
amount of the transmitted heat may be different between heat-conduction members, and the cooling 
effectiveness of a lamp bulb or a reflector may fall as a whole. For example, through a heat-conduction 
member and a heat-conduction component, heat shifts to a low part from the part where temperature is high, 
or the situation where heat shifts to a reflector from a lamp bulb may also be produced. However, by 
changing the heat-conduction property of two or more heat-conduction members, it becomes possible to 
make the amount of the transmitted heat comparable about all heat-conduction members, and cooling 
effectiveness high as a whole can be secured. 

[001 5] You may make it attach a heat-conduction component in a lamp bulb or a reflector through a 
thermally conductive flexible high member. Although the front face of a lamp bulb or a reflector is not 
necessarily smooth, as for the flexible member, it is possible to make it close also to a front face with minute 
irregularity, and it can secure a large touch area. Moreover, since a flexible member deforms according to it 
even when the front face of a lamp bulb or a reflector is a curved surface, a heat-conduction component can 
be attached, securing a large touch area. For this reason, even when making a lamp bulb exchangeable and 
attaching a heat-conduction component in this, it is not necessary to make precision of the shape of both 
surface type not much high. 

[0016] You may make it attach radiator material in a heat-conduction component. Heat dissipation is 
promoted and cooling of a lamp bulb or a reflector can be performed still more efficiently. 
[0017] In order to attain said purpose, in this invention, it considers as the light which modulates the light 
from the light source and expresses an image again, and has one of the above-mentioned light equipment as 
the light source in the projector which projects the light showing an image. The noise can be reduced, even 
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when light equipment with high cooling effectiveness will be used and a fan is used for cooling of a lamp 
• bulb- or a reflector. Moreover, a lamp bulb can carry out reinforcement and can make exchange frequency 
low. 
[0018] 

[Embodiment of the Invention] Hereafter, it explains, referring to a drawing about the light equipment of 
this invention, and the operation gestalt of a projector. The configuration of the light equipment 1 of the 1 st 
operation gestalt is typically shown in drawing 1 . Light equipment 1 is equipped with the lamp bulb 10 and 
reflector 20 of the same configuration as the thing of the conventional light equipment 9 shown in drawing 
10 9 and drawing 1 is a side-face sectional view containing the medial axis of a reflector 20. 
[0019] In addition to the lamp bulb 10 and the reflector 20, light equipment 1 is equipped with the heat- 
conduction component 60 and the flexible member 40. The heat-conduction component 60 is attached in the 
reflector 20 through the flexible member 40. 

[0020] The heat-conduction component 60 is an active thing which is not concerned with the existence or 
extent of a temperature gradient, but conducts heat in the predetermined direction using the energy supplied 
from the outside. In light equipment 1, the Peltier device using a Peltier effect is used as this active heat- 
conduction component 60. 

[0021] The configuration of the heat-conduction component 60 is typically shown in the sectional view of 
drawing 2 . The heat-conduction component 60 has the thermoelectric material 61 of many p molds, and the 
thermoelectric material 62 of many n molds. Thermoelectric material 61 and 62 is rectangular 
parallelepipeds with low height compared with two sides of a base, and is forms in collaboration altogether. 
The thermoelectric material 61 of p mold and the thermoelectric material 62 of n mold make the base as a 
rectangular parallelepiped counter, and are arranged by turns, one side of two side faces parallel to each 
other of thermoelements 61 and 62 is located, and another side is located near the surface 60b of another 
side of the heat-conduction component 60 near one surface 60a of the heat-conduction component 60. 
[0022] In the side face near surface 60a, the electrode 63 connects with one side face of the thermoelectric 
material 62 of the two next n molds, and the thermoelectric material 61 of p mold is connected with the side 
face of another side of the thermoelectric material 62 of the two next n molds by the electrode 64 in the side 
face near surface 60b. That is, all the thermoelectric material 61 and 62 is electrically connected to the 
serial. Electrodes 63 and 64 are produced with the metal which has high conductivity, such as aluminum and 
copper. In addition, thermoelectric material 61 and 62 and electrodes 63 and 64 are held in the metal case 67 
where thermal conductivity is high, between electrodes 63 and 64 and a case 67, it excels in insulation and 
thermal resistance, and the sheet 66 which moreover consists of resin ingredients, such as silicone rubber 
with high thermal conductivity, is infixed. 

[0023] Lead wire 65 is attached in what is located in the both ends of the array among thermoelectric 
material 61 and 62, and the electrical potential difference of a direct current is impressed to thermoelectric 
material 61 and 62 from the external power source E through lead wire 65. If the electrode 63 side of the 
thermoelectric material 61 of p mold impresses the electrical potential difference from which an electrode 
64 side serves as negative by forward as illustrated In the connection of the thermoelectric material 61 of p 
mold, and an electrode 63, generation of heat arises in the connection of the thermoelectric material 61 of 
endoergic and p mold, and an electrode 64. Moreover, in the connection of the thermoelectric material 62 of 
n mold, and an electrode 63, generation of heat arises in the connection of the thermoelectric material 62 of 
endoergic and n mold, and an electrode 64, and the heat-conduction component 60 will absorb heat by 
surface 60a, and will emit heat by surface 60b. The heat which thermoelectric material 61 and 62 absorbed 
by the connection with an electrode 63 will be transmitted in thermoelectric material 61 and 62 the very 
thing, and it will move to a connection with an electrode 64, and the heat-conduction component 60 will 
conduct heat from the surface 60a side to the surface 60b side, as the arrow head H showed. 
[0024] In addition, if the electrode 63 side of the thermoelectric material 61 of p mold impresses an 
electrical potential difference by negative so that an electrode 64 side may serve as forward, endoergic and 
generation of heat will become reverse and the heat-conduction component 60 will conduct heat from the 
surface 60b side to the surface 60a side. The polarity of applied voltage defines which of the sense 60a and 
60b of installation of the heat-conduction component 60 to a reflector 20, i.e., front faces, according to 
whether it considers as the field near a reflector 20, and it is made to conduct heat to a front-face side distant 
from the front-face side near a reflector 20. 

[0025] The flexible member 40 which intervenes between the heat-conduction component 60 and a reflector 
20 is flexible, is excellent in thermal resistance and, moreover, it it not only may bend, but is produced by 
resin with high thermal conductivity. As such an ingredient, there is above-mentioned silicone rubber, for 
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example. Silicone rubber has the thermal conductivity of 1 or more W/m-K, and can also bear the 
temperature of about 200 degrees C. 

[0026] Before installation, the flexible member 40 has a smooth front face, and a cross section is tabular 
[ wedge-shaped ] and it deforms it into the configuration which agrees in the shape of [ of a reflector 20 ] 
surface type by installation. The flexible member 40 is deformable, even when the front face of a reflector 
20 or the heat-conduction component 60 is coarse, according to the irregularity, deforms and the 
configuration as the whole not only changes, but it is close for every minute part of the front face. Therefore, 
it is not concerned with the smoothness of the front face of a reflector 20 or the heat-conduction component 
60, but the touch area of the flexible member 40 and a reflector 20 and the touch area of the flexible member 
40 and the heat-conduction component 60 are large. 

[0027] In the light equipment 1 of such a configuration, the heat of a reflector 20 will shift to the heat- 
conduction component 60 through the flexible member 40, and will be taken by the heat-conduction 
component 60. The heat which shifted to the heat-conduction component 60 is emitted to a front-face side 
distant from a reflector 20 from propagation and its front face. Therefore, a reflector 20 is cooled efficiently 
and the temperature rise is suppressed. Since the shift of heat to a reflector 20 from the lamp bulb 10 which 
minds the closure member 22 by suppressing the temperature rise of a reflector 20 is promoted and the 
temperature of the air inside a reflector 20 also falls, the temperature rise of a lamp bulb 1 0 will also be 
suppressed. 

[0028] The installation to the reflector 20 of the heat-conduction component 60 is made by the mechanical 
approach of a **** stop etc., and the heat-conduction component 60 can be removed from a reflector 20 
with the flexible member 40. With the configuration with which a lamp bulb 10 is fixed to a reflector 20, 
and both are united, in case a lamp bulb 10 is exchanged, a reflector 20 will also be exchanged, but when the 
heat-conduction component 60 is made dismountable in this way, even if it exchanges a lamp bulb 10 and a 
reflector 20 for a new thing, the reuse of the heat-conduction member 60 can be carried out, and it does not 
have futility. 

[0029] Furthermore, you may enable it to remove the flexible member 40 from the heat-conduction 
component 60. Although the flexible members 40 are products made of resin, such as silicone rubber, and 
deteriorating in an elevated temperature and prolonged use is not avoided, if it is made dismountable, in case 
it will become possible to replace with that to which it deteriorated and adaptability fell, and to use the new 
flexible member 40 and will attach in the new reflector 20, the same touch area even as it can be secured. 
[0030] The configuration of the light equipment 2 of the 2nd operation gestalt is typically shown in drawing 

3 . This light equipment 2 adds the radiator material 50 to the above-mentioned light equipment 1 . The 
radiator material 50 consists of the plate-like part 51 and two or more plate-like fins 52 set up by the top 
face, and has big surface area. The fin 52 of each other is arranged in parallel. The radiator material 50 is 
attached in the front face of the heat-conduction component 60 on the inferior surface of tongue of the plate- 
like part 51. Both contact surface is finished flat and smooth, and a touch area is large. The radiator material 
50 is also produced with the metal with the high thermal conductivity of aluminum, copper, etc. 

[0031] With this configuration, the heat which shifted to the heat-conduction component 60 shifts to the 
radiator material 50 further, and is emitted in large quantities into air from that large front face. Therefore, 
the cooling effectiveness of a reflector 20 becomes still higher. You may make it promote cooling of a 
reflector 20 further by having a fan 55, generating a cooling wind and spraying a cooling wind on the 
radiator material 50, as shown in drawing 3 . In this case, a fan 55 is stationed so that a cooling wind may 
flow in the direction which meets a fin 52, and it is made for a cooling wind to hit all the fins 52 equally. 
[0032] The configuration of the light equipment 3 of the 3rd operation gestalt is typically shown in drawing 

4 . In drawing 4 , the side elevation which looked at (a) from the perpendicular direction to the medial axis 
of a reflector 20, and (b) are transverse-plane sectional views perpendicular to the medial axis of a reflector 
20. This light equipment 3 embellishes the light equipment 2 of the 2nd operation gestalt, and attaches the 
heat-conduction component 60 in a reflector 20 not only through the flexible member 40 but through the 
heat-conduction member 30. 

[0033] The heat-conduction member 30 is produced with the ingredient with high thermal conductivity, and 
exist. [ two or more ] As an ingredient of the heat-conduction member 30, thermal conductivity uses the 
metal of 10 or more W/m-K, for example, aluminum, copper, etc. Each heat-conduction member 30 has the 
part 33 of the shape of a straight line perpendicularly prolonged in the radii-like part 31 side from the edge 
of the radii-like part 31 whose central angle is about 90 degrees, the part 32 of the shape of a straight line 
prolonged in an abbreviation perpendicular from the edge of the radii-like part 31, and the straight-line-like 
part 32. 
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[0034] The flexible member 40 recognizes same number existence with the heat-conduction member 30, 
and each heat- conduction member 30 is attached in the external surface of a reflector 20 through the flexible 
member 40. This installation is made by the mechanical approach of a **** stop etc., and the heat- 
conduction member 30 can be removed from a reflector 20 with the flexible member 40. 
[0035] The heat-conduction member 30 makes two 1 set, and is put in order and arranged along with the 
medial axis of a reflector 20, and the part 31 of the shape of radii of each class constitutes an abbreviation 
semicircle in a perpendicular flat surface to the medial axis of a reflector 20. The radii of the radii-like part 
3 1 differ for every group of the heat-conduction member 30, and the core of the part 3 1 of the shape of radii 
of all the heat-conduction members 30 is located on the medial axis of a reflector 20. The straight-line-like 
parts 32 are parallel altogether and die length differs for every group of the heat-conduction member 30. The 
straight-line-like part 32 is set up so long that the radius of the radii-like part 3 1 is small so that it may be 
located on the flat surface where the part 33 of the shape of a straight line of all the heat-conduction 
members 30 is parallel to the medial axis of a reflector 20. 

[0036] Before installation, the heat-conduction member 30 and the flexible member 40 which intervenes 
between reflectors 20 are plate-like [ which has a smooth front face ], and is deformed by installation in the 
shape of [ corresponding to the configuration of a reflector 20 and the heat-conduction member 30 ] radii. 
As mentioned above, for every minute part of the front face, the flexible member 40 is deformable, and is 
not concerned with the smoothness of the front face of a reflector 20 or the heat-conduction member 30, but 
the touch area of the flexible member 40 and a reflector 20 and its touch area of the flexible member 40 and 
the heat-conduction member 30 are large. 

[0037] The heat-conduction component 60 is attached to the part 33 of the shape of a straight line of the 
heat-conduction member 30 direct picking, and is in contact with all the heat-conduction members 30. The 
contact surface of the heat-conduction component 60 and the heat-conduction member 30 is finished flat and 
smooth, and a touch area is large. 

[0038] The heat of a reflector 20 will shift to the heat-conduction member 30 through the flexible member 
40, will shift to the heat-conduction component 60 from the heat-conduction member 30, will shift to the 
radiator material 50 further, and will be shared with the light equipment 3 of such a configuration by all 
these members. And the heat which shifted to the heat-conduction member 30 or the radiator material 50 is 
emitted into air, and is emitted especially in large quantities than the radiator material 50 with large surface 
area. Therefore, a reflector 20 is cooled efficiently and the temperature rise is suppressed. The temperature 
rise of a lamp bulb 10 will also be suppressed by suppressing the temperature rise of a reflector 20. You may 
make it promote cooling of a reflector 20 further by having a fan 55, generating F of the cooling style, and 
spraying F of the cooling style on the radiator material 50, as illustrated. 

[0039] In addition, what is necessary is for there to be no constraint in the number of the heat-conduction 
members 30, a configuration, and the sense of the installation to a reflector 20, and just to set these up so 
that the heat from a reflector 20 may shift easily. However, it is a rotating paraboloidal shape or an ellipsoid- 
of-revolution configuration, the cross section perpendicular to that medial axis of a reflector 20 is circular, 
and since a cross section parallel to a medial axis serves as configurations other than a circle, it is usually 
desirable [ a reflector ] to attach so that this part may become perpendicular to the medial axis of a reflector 
20 as production has the part 3 1 of the shape of easy radii. 

[0040] The configuration of the light equipment 4 of the 4th operation gestalt is typically shown in drawin g 

5 . Drawing 5 is the transverse-plane sectional view of light equipment 4. This light equipment 4 
embellishes the light equipment 3 of the 3rd operation gestalt, and uses the heat-conduction member 30 as a 
heat pipe. Up to the part 33 of the shape of the radii-like part 3 1 to a straight line, it is hollow and the 
working fluid 35 is enclosed with this space 34. A working fluid 35 conducts the heat from a reflector 20 for 
the heat-conduction component 60 by evaporating by the radii-like part 3 1 and condensing by the straight- 
line-like part 33. 

[0041] In light equipment 4, the heat-conduction member 30 is attached to the reflector 20 direct picking, 
and the flexible member 40 is omitted. In order to enlarge the touch area of the heat-conduction member 30 
and a reflector 20, the front face of the part where both contact each other is finished flat and smooth, and 
the radius is also set up identically. 

[0042] The configuration of the light equipment 5 of the 5th operation gestalt is typically shown in drawing 

6 . Drawing 6 shows the circumference of an edge of a lamp bulb 10, and (a) is a side-face sectional view 
and the transverse-plane sectional view which (b) expanded. The heat-conduction component 60 is attached 
in the lamp bulb 1 0 instead of a reflector 20 in the light equipment 5 of this operation gestalt. The 
installation to the lamp bulb 10 of the heat-conduction component 60 is made through the heat-conduction 
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member 30 and the flexible member 40. The heat-conduction member 30 has the part 36 of the shape of a 
false cylinder which divides a cylinder into two or more pieces in alignment with the medial axis, and left 
only the part, and the plate-like part 37 which extends perpendicularly from the edge. 
[0043] The part 36 of the shape of a false cylinder of the heat-conduction member 30 is arranged so that it 
may advance into the interior of a reflector 20 from opening 21 , and it is being fixed to the perimeter of 
opening 21 by the closure member 22. The lamp bulb 10 is inserted in the false cylinder-like part 36, 
between the external surface of a glass tube 1 1 , and the inside of the false cylinder-like part 36, it excels in 
thermal resistance and the flexible member 40 also with high thermal conductivity is infixed. 
[0044] The flexible member 40 is compressed a little by the lamp bulb 10 and the false cylinder-like part 36, 
and is close to the part 36 of the shape of a lamp bulb 10 and a false cylinder. Even if a lamp bulb 10 carries 
out expansion and contraction by the temperature change, the pressure which joins a lamp bulb 10 by the 
adaptability of the flexible member 40 becomes abbreviation regularity, and there is no possibility that a 
lamp bulb 1 0 may be damaged. 

[0045] The heat-conduction component 60 is attached in the plate-like part 37 of the heat-conduction 
member 30, and the radiator material 50 is attached in the heat-conduction component 60. The configuration 
of the radiator material 50 is as above-mentioned. 

[0046] The heat of a lamp bulb 10 will shift to the heat-conduction member 30 through the flexible member 
40, will shift to the heat-conduction component 60 from the heat-conduction member 30, will shift radiator 
material 50 further, and will be shared with the light equipment 5 of such a configuration by all these 
members. And the heat which shifted to the heat-conduction member 30 or the radiator material 50 is 
emitted into air, and is emitted especially in large quantities than the radiator material 50 with large surface 
area. Therefore, a lamp bulb 1 0 is cooled efficiently and the temperature rise is suppressed. Since the heat 
which shifts to a reflector 20 through the closure member 22 by suppressing the temperature rise of a lamp 
bulb 10 decreases and the temperature around lamp BAL 10 also falls, the temperature rise of a reflector 20 
will also be suppressed. 

[0047] You may make it promote cooling of a lamp bulb 10 further by having a fan 55, generating F of the 
cooling style, and spraying F of the cooling style on the radiator material 50, as illustrated. 
[0048] The configuration of the light equipment 6 of the 6th operation gestalt is typically shown in drawing 
7 . Drawing 7 is the side elevation of light equipment 6. This light equipment 6 embellishes the light 
equipment 3 of the 3rd operation gestalt, and attaches the heat-conduction component 60 not only in the 
reflector 20 but in the lamp bulb 10. The installation to the lamp bulb 10 of the heat-conduction component 
60 is made like the light equipment 5 of the 5th operation gestalt. The part 36 of the shape of a false cylinder 
of the heat-conduction member 30 which intervenes between the heat-conduction component 60 and a lamp 
bulb 1 0 is bent in the edge of a lamp bulb 1 0, and it is set up so that it may become parallel to the part 32 of 
the shape of a straight line of the heat-conduction member 30 which intervenes between the heat-conduction 
component 60 and a reflector 20. 

[0049] In light equipment 6, the heat of a lamp bulb 10 and the heat of a reflector 20 shift radiator material 
50 through the flexible member 40, the heat-conduction member 30, and the heat-conduction component 60, 
and are emitted into air. Therefore, the both sides of a lamp bulb 10 and a reflector 20 can be cooled 
efficiently. 

[0050] The lamp bulb 10 which generates heat with luminescence becomes an elevated temperature from 
the reflector 20 which generates heat in response to the light, and a temperature gradient produces it to both. 
Therefore, if the heat-conduction property of the heat-conduction member 30 which intervenes between the 
heat-conduction member 30 and the heat-conduction component 60 which intervene between the heat- 
conduction component 60 and a lamp bulb 10, and a reflector 20 is the same, more heat becomes 
[ direction / of a lamp bulb 10 ] shift ****** for the heat-conduction component 60 from a reflector 20, and 
a possibility that the heat of a lamp bulb 10 may shift to a reflector 20 through the case 67 of the heat- 
conduction component 60 has it. When such a situation arises, the cooling effectiveness as the whole will 
fall and a reflector 20 will be heated by not cooling but reverse. 

[0051] In order to avoid this un-arranging, in light equipment 6, a difference is given to the heat-conduction 
property of the heat-conduction member 30 which intervenes between the heat-conduction component 60 
and a lamp bulb 10, and the heat-conduction property of the heat-conduction member 30 which intervenes 
between the heat-conduction component 60 and a reflector 20, and the amount of the heat which shifts to the 
heat-conduction component 60 from a lamp bulb 10 is made comparable as the amount of the heat which 
shifts to the heat-conduction component 60 from a reflector 20. It is easily realizable to give a difference to 
the heat-conduction property of the heat-conduction member 30 using the ingredient with which thermal 
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conductivity differs, by changing the die length and the cross section of the heat-conduction member 30, etc. 

[0052] In addition, when the temperature gradient between parts becomes large since temperature is 
different for every part even if it is the single reflector 20, it is good for the heat-conduction property of two 
or more heat-conduction members 30 which intervene between a reflector 20 and the heat-conduction 
component 60 to give a difference. It is also the same as when making two or more heat-conduction 
members 30 intervene between the heat-conduction component 60 and a lamp bulb 10. 
[0053] The configuration of the projector 7 of the 7th operation gestalt is typically shown in drawing 8 . A 
projector 7 offers a color image by decomposing the white light from the light source 71 into red (R) light, 
green (G) light, and blue (B) light, modulating the light after decomposition according to an individual 
according to R component of an image, G component, and B component, and compounding and projecting 
the light after a modulation. 

[0054] The projector 7 is equipped with three modulation optical system 77 made into the light which 
modulates light and expresses an image. Each modulation optical system 77 consists of liquid crystal panel 
77a of a transparency mold, polarizing plate 77b arranged at the incidence side, and polarizing plate 77c 
arranged at the outgoing radiation side, as shown in drawing 9 . Liquid crystal panel 77a can give the 
predetermined linearly polarized light, makes this penetrate, and becomes irregular by rotating 90 degrees of 
plane of polarization partially with the image displayed between them. The linearly polarized light showing 
an image and the unnecessary linearly polarized light will be included in the light after a modulation, and 
the unnecessary linearly polarized light is removed by polarizing plate 77c by the side of outgoing radiation. 
Polarizing plate 77b by the side of incidence removes the polarization component from which plane of 
polarization differs in order to carry out incidence only of the predetermined linearly polarized light to liquid 
crystal panel 77a. Three modulation optical system 77 can give different colored light, and each liquid 
crystal panel 77a displays the image of the color component corresponding to the colored light given. 
[0055] The projector 7 is equipped with the integrator optical system 72 besides the light source 71 and the 
modulation optical system 77, the polarization conversion optical system 73, the color-separation optical 
system 74, the light guide optical system 75, the relay optical system 76, the synthetic optical system 78, and 
the incident light study system 79. 

[0056] The integrator optical system 72 consists of two lens arrays 72a and 72b and superposition lens 72c, 
and leads light with the uneven intensity distribution from the light source 71 to liquid crystal panel 77a by 
uniform intensity distribution. Lens array 72a divides the flux of light from the light source 71 into two or 
more flux of lights, and makes each flux of light convergence light. Lens array 72b is arranged near the 
convergence location of each flux of light by lens array 72a, and draws each flux of light all over each liquid 
crystal panel 77a with superposition lens 72c. Thereby, the thing of a center section and the things of a 
periphery will overlap on the same liquid crystal panel 77a among the flux of lights from the light source 71, 
and the luminous-intensity distribution on each liquid crystal panel 77a becomes homogeneity. 
[0057] The polarization conversion optical system 73 changes none of all polarizing from the light source 71 
into the linearly polarized light to which plane of polarization was equal. The polarization conversion optical 
system 73 consists of 1/2-wave film 73e prepared on 73d of reflectors established in the front face of 
triangular prism 73a joined mutually and parallel plate 73b, polarization demarcation membrane 73c 
prepared in these both plane of composition, and parallel plate 73b, and lens array 72b. Polarization 
demarcation membrane 73c makes P polarization penetrate, S polarization is reflected, 73d of reflectors 
carries out total reflection of the P polarization which penetrated polarization demarcation membrane 73c, 
and they are advanced to S polarization and parallel which were reflected by polarization demarcation 
membrane 73 c. 

[0058] 1/2-wave film 73e is arranged on either optical path of S polarization reflected by polarization 
demarcation membrane 73c and P polarization reflected by 73d of reflectors, and rotates 90 degrees of plane 
of polarization of the light to penetrate. Thereby, all the light from the light source 71 turns into the linearly 
polarized light to which plane of polarization was equal. In addition, polarizing plate 77b located in the 
incidence side of liquid crystal panel 77a is set up so that this linearly polarized light may be made to 
penetrate. 

[0059] The color-separation optical system 74 consists of two dichroic mirrors 74a and 74b, and 
decomposes into R light, G light, and B light the white light from the light source 71 which passed through 
the integrator optical system 72 and the polarization conversion optical system 73. For example, dichroic 
mirror 74b reflects G light, and as illustrated, it is set up so that B light may be made to penetrate, so that 
dichroic mirror 74a may make R light penetrate and may reflect G light and B light. 
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[0060] The light guide optical system 75 makes an abbreviation perpendicular carry out incidence of the 
drawn light to each liquid crystal panel 77a while leading three colored light decomposed by the color- 
separation optical system 74 to three modulation optical system 77. The light guide optical system 75 
consists of three field lens 75d arranged just before two mirrors 75b and 75c which reflect the light which 
was reflected by mirror 75a which reflects the light which penetrated dichroic mirror 74a, and dichroic 
mirror 74a, and penetrated dichroic mirror 74b, and each modulation optical system 77. 
[0061] The optical path length of colored light who penetrates dichroic mirror 74a, is reflected by mirror 
75a, and results in one modulation optical system 77, and the optical path length of colored light who is 
reflected by dichroic mirror 74a, is reflected by dichroic mirror 74b, and results in another modulation 
optical system 77 are equal. Moreover, the optical path length of colored light who is reflected by dichroic 
mirror 74a, penetrates dichroic mirror 74b, is reflected by Mirrors 75b and 75c, and results in the remaining 
modulation optical system 77 is longer than the optical path length of other colored light. 
[0062] The relay optical system 76 consists of two relay lenses 76a and 76b, relays the image which the 
colored light which penetrated dichroic mirror 74b forms on an optical path, and amends the difference of 
the optical path length of the colored light and other colored light. What is located on the optical path of the 
colored light which passed through the relay optical system 76 among three field lens 75d is considered as a 
setup which is different for a while in other two, and all of R light which carries out incidence to three liquid 
crystal panel 77a by this, G light, and B light become equivalence. 

[0063] The synthetic optical system 78 consists of cross prism 78a by which the die clo IKKU film 78b and 
78c was formed in the plane of composition, and compounds R light which is modulated by three 
modulation optical system 77, and came to express an image, G light, and B light. For example, die clo 
IKKU film 78c reflects B light, and it is set up so that R light and G light may be made to penetrate, so that 
die clo IKKU film 78b may reflect R light and may make G light and B light penetrate. 
[0064] The incident light study system 79 projects compounded R light, G light, and B light, and they are 
made it to carry out image formation on the screen outside drawing. Thereby, a color image is displayed on 
a screen. 

[0065] As the light source 71 which supplies the white light, either of the above-mentioned light equipment 
1-6 is used. Light equipment 1-6 equipped with the heat-conduction component 60 has the good cooling 
effectiveness of a lamp bulb or a reflector, and since there are few a fan's rotation sounds and wind sounds 
for cooling, there is little noise which a projector 7 emits. Therefore, it is suitable for use in a calm 
environment. Moreover, since it can use small as a fan 55 for cooling, the miniaturization of projector 7 the 
very thing is also easy. Furthermore, the heat-conduction component 60 is contacted to the case of a 
projector 7, and if it is also possible to consider as the configuration which makes heat radiate from a case 
with large surface area and it is done in this way, it becomes unnecessary to have the radiator material 50 
and a fan 55, the noise can be reduced further, and it can also miniaturize further. 
[0066] 

[Effect of the Invention] In the light equipment of this invention attached in the lamp bulb or the reflector, 
the heat-conduction component which conducts heat actively can take heat from a lamp bulb or a reflector 
by the heat-conduction component, and can cool them. Moreover, it is also possible to enlarge surface area 
of a heat-conduction component and to promote heat dissipation. Therefore, airflow required for cooling of 
a lamp bulb or a reflector of the cooling style can be lessened, and the noise of the fan who generates the 
noise and cooling wind which are depended in the style of cooling can be reduced. Reinforcement also of 
the lamp bulb is carried out. 

[0067] If a heat-conduction component is attached in a lamp bulb or a reflector through a thermally 
conductive high heat-conduction member, it will become easy for it to become unnecessary to make the 
configuration of a heat-conduction component agree in the configuration of a lamp bulb or a reflector, and to 
enlarge a touch area with a lamp bulb or a reflector. 

[0068] The heat of a lamp bulb or a reflector can be made to shift to a heat-conduction component promptly 
with the configuration which uses a heat-conduction member asthe metal which has the thermal 
conductivity of 1 0 or more W/m-K, and the configuration which uses a heat-conduction member as a heat 
pipe. 

[0069] If it considers as the configuration which attaches a heat-conduction component in two or more parts 
of a lamp bulb or a reflector through two or more heat-conduction members and is made for the heat- 
conduction properties of two or more heat-conduction members to differ, it is possible to make the amount 
of the transmitted heat comparable about all heat-conduction members according to the temperature gradient 
between the parts of a lamp bulb or a reflector or the temperature gradient of a lamp bulb and a reflector, 
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and heat-conduction effectiveness high as a whole can be secured, therefore, a lamp bulb and a reflector ~ 
uniformly — and it can cool efficiently. 

[0070] If a heat-conduction component is attached in a lamp bulb or a reflector through a thermally 
conductive flexible high member, whether the front face of a lamp bulb or a reflector is not smooth or is a 
curved surface, it is possible to make a flexible member close and a large touch area can be secured. 
Therefore, constraint decreases about the front face of a lamp bulb or a reflector. Moreover, a lamp bulb is 
made exchangeable and it also becomes easy to attach a heat-conduction component in this. 
[0071] With the configuration which attached radiator material in the heat-conduction component, heat 
dissipation is promoted and cooling of a lamp bulb or a reflector can be performed still more efficiently. 
[0072] Moreover, in the projector equipped with the light equipment of this invention as the light source, 
since the cooling effectiveness of light equipment is high, even when using a fan for cooling of a lamp bulb 
or a reflector, the noise can be reduced. It is possible to use a thing small also as a fan, and the 
miniaturization of the whole configuration of a projector is also easy. And a lamp bulb carries out 
reinforcement, exchange frequency becomes low, and it is user-friendly. 

[Translation done.] 
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♦NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 



[Drawing 1] 




[Drawing 4] 
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[Drawing 5] 
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[Drawing 7] 




[Drawing 9] 




CX-10 



[Drawing 1 1 ] 

http : //www4 . ipdl .ncipi . go j p/cgi-bin/tran_web_cgi_ej j e 



3/29/2006 



JP,2002-373523,A [DRAWINGS] 



Page 3 of 4 



20 10 




5 



[Drawing 8] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/29/2006 



JP,2002-373523,A [DRAWINGS] 



Page 4 of 4 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

US 816 accurate represeBtations of »• 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

^FERENCE(S) OR EXHIBITS) SUBMITTED ARE POOR QUALITY 

□ OTHER: ' 

IMAGES ARE BEST AVAILABLE COPY 

As rescanning these documents will not correct the imaee 

Z^i*^ p,ease d0 not report these P«*ZX 

the IFW Image Problem Mailbox. 



